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Vibrational spectroscopy. FTIR spectra were recorded on a Bruker Vertex 70 spectrometer equipped with a liquid nitrogen-cooled indium antimonide detector with a spectral resolution of 1 cm -1 . Samples measured at room temperature were placed in a gas-tight IR cell (volume ~20 µL) with sapphire windows. Two teflon spacers with different thickness (75 µm and 100 µm) on either side of the cell were used to minimize reflections between the windows. Spectra were baseline corrected using a spline function implemented in the OPUS 5.5 software (Bruker Photonics, Billerica, MA). Vibrational
Stark spectroscopy was performed at liquid nitrogen temperature in a home-built cryostat. S1 The samples were loaded in a home-built liquid cell containing sapphire windows (thickness 1 mm, diameter 13 mm, Meller Optics, Providence, RI) that were coated with a 45 Å thick layer of nickel at the inside to provide a homogeneous electric field across the sample. The windows were separated by two teflon spacers of 26 µm thickness. Unfortunately phenol prefers hydrogen-bonding to itself at low temperatures instead of complex forming with toluene. The same effect was observed in other glassforming solvents like methylcyclohexane or dichloromethane/dichloroethane. To circumvent this problem we used 2,6-di-t-butylphenol in the vibrational Stark experiments. The bulky tert-butyl groups prevent this phenol from hydrogen-bonding to itself and enable the measurement of free phenol-OH/OD at low temperatures. Samples containing 200 mM 2,6-di-t-butylphenol in toluene were frozen rapidly into a glass in liquid nitrogen. A high voltage power supply was connected to the setup (Trek Instruments Inc., Medina, NY) and the output voltage was synchronized with the FTIR scanning time. Spectra were recorded with an applied electric field of 1 MV/cm. In addition spectra were recorded under the same conditions but without an applied electric field and subtracted from the field-on spectra. To obtain the Stark tuning rate the spectra were fitted using the program spectfit. S2 The Stark tuning rate was determined from three independent measurements for both the OH and OD stretch. To guarantee the same applied electric fields in the experiments, samples with a 1:1 mixture of protonated to deuterated 2,6-di-t-butylphenol were prepared and both Stark tuning rates for OH and OD were determined in the same sample.
Theory. DFT calculations of the different phenol/aromatic complexes were performed
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with Gaussian 09. S3 For all calculations the functional was B3LYP S4,S5 with 6-31+G(d,p) as a basis set. First, the complexes were geometry optimized and then electrostatic potentials were calculated at the position of the OH/OD spectral probe by replacing them with ghost atoms. From this the projection of the electric field on the probe was calculated. All calculations were performed on the isolated complexes in the gas-phase and do not include any solvation effects.
Calculations of the vibrational frequencies of the OH stretch for phenol with and without the presence of an electric field were carried out as described elsewhere. S6 In brief, the B3LYP functional and 6-31+G(d,p) or 6-311++G(2d,2p) basis sets were used.
First the geometry was optimized with the presence of a uniform electric field parallel to the OH bond. Then the frequency was calculated with the presence of the same electric field. The electric field values ranged from -0.01 au to +0.02 au (1 au = 5.14225 GV/cm).
All frequencies are reported without any further scaling.
Effect of isotope exchange on the Stark tuning rate. Our experiments demonstrate that the Stark tuning rate for OH is larger than for OD and the ratio is
Qualitatively this difference is expected from the reduced mass dependence of the zero point energy. The Stark tuning rate arises partly from the anharmonicity of the potential for the molecular vibration. S2 Since the zero point energy of OD is lower than that of OH, the 0→1 vibrational transition of OD occurs in a more harmonic range of the potential curve, and lower anharmonicity leads to a smaller Stark tuning rate. The greater anharmonicity of OH is also seen in 2D IR experiments where the anharmonicity can be directly extracted from the spectra since two vibrational transitions (0→1 and 1→2) are observed. S7 A similar relationship between the electric field and the OH (or OD) stretch of water has been shown earlier by computational studies with computed values, 2.4 cm -1 /(MV/cm) for OH and 1.7 cm -1 /(MV/cm) for OD, S8 that are quite close to what we obtained experimentally for the OH and OD stretch of phenol.
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Supporting figures Figure S1 . FTIR spectra of different phenol/aromatic mixtures diluted in CCl 4 to observe both free and complexed phenol in the same samples. The peak for the free phenol around 3611 cm -1 remains nearly constant throughout the entire series. Only the peak for the complexed species shifts significantly. This indicates that the influence of the solvent reaction field is very small and observed peak shifts are mainly due to complex formation (see Fig. 1 ). The reason for the small peak shifts of free phenol in the chlorobenzenes/CCl 4 mixtures most probably arises because the peaks for free and complexed phenol have the most overlap and for that reason their free peak is shifted. Figure S2 . Observed OH stretch frequency plotted vs. the calculated solvent reaction field according to the Onsager model. S9 The dielectric constants and the refractive indices for the methylated benzenes are very similar, consequently the calculated solvent fields are very similar as well (see Table S1 ). Since there is no clear correlation and the points are scattered, the solvent reaction field alone is not responsible for the observed peak shifts in the FTIR spectra of phenol/aromatic complexes. This is in contrast to a previous solvatochromic study done on the nitrile stretch frequency of ethyl thiocyanate in simple non-aromatic solvents, where the interaction is of the reaction field type, primarily due to the large and localized ground state dipole moment of ethyl thiocyanate, and shows a correlation between peak frequency and solvent reaction field. More importantly, our experimental data indicate no deviation from the linear response of the OH probe within the range of fields studied (Fig. 3) . A reasonable estimate of the absolute field can be obtained by combining the Onsager reaction field with the field due to complex formation (Fig. S2 ). For the aromatic solvents used in this study the obtained reaction fields are smaller than 5 MV/cm, and the total field less than ~35 MV/cm, supporting the assumption that our experiments are within the linear regime.
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As a result the Stark tuning rate of OH/OD is the same in each phenol/aromatic complex and the character of the OH/OD bond is not significantly changed. Figure S5 . FTIR spectra of 250 mM methanol in different organic solvents.
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Supporting tables Table S1 . Dielectric constants (ε) and refractive indices (n) for the used aromatic solvents. S11 The solvent reaction field (F) was calculated using Onsager's equation below.
The radius (a) used for the spherical solute volume was 3.5 Å with a dipole moment ( 
